In this Research, (In 2 O 3 : CdO) films were prepared using pulsed laser deposition (PLD) method on glass substrate at room temperature deposited at laser influence 500mJ/cm 2 with different shoots N= (200,300,400,500and600). the structural, and the optical properties and the films are studied with different annealing temperatures (523and 623) K. Optical measurements and the films were analyzed by UV-VIS absorption spectra. The structural properties of samples were investigated by x-ray diffraction patterns of the films and show that the films and polycrystalline Structure with all shoots. Transmittance spectrum found is equal to 93.17%, refractive index range is 1.635 and energy gap range is 2.75-3.15ev.
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In
Introduction
The extensive and intensive investigation of indium oxide (In 2 O 3 ) during the last two decades can be directly linked to its remarkable combination of electronic and optical properties. Specifically, higher values for both electrical conductivity and transmission in the visible and near infrared make feasible the exploitation of In 2 O 3 thin films in numerous optoelectronics applications, from solar cells to liquid crystal panel displays and switching devices. recent years much regard has been focused on
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Aadim et al. Science, 2018 , Vol. 59, No.3C, pp: 1567 -1576 1568 reactive Pulsed Laser deposited In 2 O 3 films because of their characteristic such as deposited from metallic indium target in the presence of reactive gas of oxygen, high deposition rates, film uniformity on small area and precise control over the composition of the deposited film [1] . The physical properties of In 2 O 3 films prepared by this technique mainly depend on the depositing parameters like oxygen partial pressure, substrate temperature, laser energy, number of laser pulses, the angle of deposition. In order to achieve optical transparency, the substrate should be kept at high temperatures during deposition of the Thin films this investigation, the influence of substrate bias on the crystallographic structure and optical properties of the films prepared by reactive pulsed laser deposition CdO is transparent conducting oxides (TCOs) materials that possess both high electrical conductivity and high optical transparency (>80%) in the visible light region of the electromagnetic spectrum [2] . CdO is a n-type semiconductor with nearly metallic conductivity [3] . It has a direct energy band gap (Eg) of ~2.3 eV and two indirect transitions at lower energies [4] . Mixed oxides such as CdO: In 2 O 3 have at a recent time received large attention, since they combine many beneficial characteristics of both In 2 O 3 and CdO. Un doped and doped In 2 O 3 thin films have been obtained by different techniques [5] , spray pyrolysis [6] , and pulsed laser deposition [7] . The aim of this research is to optimize the Structure and optical properties of In 2 O 3 -doped cadmium oxide thin films deposited by pulsed laser deposition (PLD).
Iraqi Journal of
Experimental
In 2 O 3 : CdO films were prepared by pulsed laser deposition and the experiment was accomplished in a vacuum chamber in generally (10 -3 mbar) vacuum conditions, at a low pressure of the gas background for specified cases of oxides and nitrides, which shows the arrangement of the target and substrate holders inside the chamber with regard to the laser beam. The focused Nd: YAG Q-switching laser beam was coming through a window to be incident on the target surface at an angle 45°. The substrate was placed in front of the target and parallel and. Fixed about (3cm) the real distance was kept between the target and the substrate so that the substrate holder did not champer the incident laser beam. Modification of the deposition technique is done by Many investigators to obtain the betterquality films by this method. These included the rotation of the target, and the positioning of the substrate with respect to target. In 2 O 3 , CdO, and doped In 2 O 3 : CdO nanoparticles ratio concentration of as (9) wt. % high purity of 99.9 % is pressed under pressure of 5 ton to form a target of 1.5 cm diameter and 0.2 cm thickness. It should be as dense and homogeneous as much as possible to ensure a good quality of the deposit. the prepare thin films of with In 2 O 3 with doping ratios the concentration of added oxidized of as (9) wt. %. of CdO and are deposited on glass substrates, using laser energy (500) mJ as laser influence and different shoots = (200,300,400,500,600). The experiment was done in a vacuumed chamber to about (10 -3 mbar), type of substrates glass, pulse laser deposition using Nd: YAG laser with 1064 nm wavelength, Pulse duration of laser beam 6ns and annealed film at 250 ,350 °C for two hours.
.
Figure 1-Pulse laser deposition experimental set up
Results and discussions 1-X-Ray diffraction for Thin films1
The patterns of the In 2 O 3 thin films as shown Figure-2 (222), (400), (440) and (622). In the case (RT) did not peak because appears amorphous. Which perfectly matches with the In 2 O 3 reference of rhombohedral according to (card No 96-101-0589). These results are the same with the other researches [8] . From Figure-2 we also see that the intensities of thin films the peaks increase with the increase of the heat treatment of thin film. The (FWHMs) of 222 peaks in 523 and 623 K were 0.5337° and 0.4574°, respectively. The average grain size evaluated from 222 peaks increased from 15.44 to 18.01 nm with the increase of substrate temperature from 523 to 623 K, which was ascribed to the improvement in the crystallinity of the films. The same with the other researches [9] . Figure-3 shows the X ray diffraction (XRD) patterns of doped the prepared 9% In 2 O 3 : CdO film. The pattern shows polycrystalline of cubic CdO structure films are composed of crystallites of CdO and In 2 O 3 . XRD shows nor mixed phases. Seen that the film is orientated along (222) crystallographic directions, and this is in agreement with the result obtained by others on film prepared by pyrolysis method for, vacuum evaporation [10] and spray pyrolysis [11] . The (FWHM) method that is often calculated by Scherrer's relation [12] , …….………………………………………………………………………………….. (1) Where λ is the wavelength of X-ray used (1.54 A), calculated crystalline size (D) and The FWHM and the grain size of the samples are shown in the Table- 
2-Optical measurements
The transmission spectrum of In 2 O 3 : CdO films for different annealing temperatures (273, 523, and 623) K has been determined by UV-Visible transmission spectrum in the pulse laser (300-1100) nm on glass substrate. Fig (4) (A, b and c) Shows The transmission spectrum shifts to longer wavelengths with increasing of temperature for all different pulse laser times. It is Obvious that the transmission increases with increasing annealing temperature and this may be due to improving the crystalline size, or due to decrease in the reflection that occurs due to the variation in particle size. This is in agreement with the result [13, 14] . The transmission decreases, but not systemically with the high number of pulses with small area of target that mean overlap between pulses because in the case of more atoms are present in the film so more states will be available for the photons to be absorbed. The behavior of the transmission spectra is opposite completely to that of the absorption spectra. Shoots pules 200, 300, 400,500and 600 and constant energy at 500mj. This figure shows that the transmittance decreases with increasing no. of shoot pules due to increasing of thicknesses. Shown in Figure -6( a, b and c) , which indicate that the refractive index figures that the refractive index, in general decreases slightly with annealing temperature (Ta=623K. This conductance is due to the increase in energy gap which is probably due to the increased grain size and decrease of the defect density which means decreasing of the reflection. Also, we can see from this fig that the refractive index decreases with the increasing of the wavelength of the incident to photon. The results are in close agreement with [15] . Where T is transmittance and d are film thickness. The absorption coefficient (α), and the incident photon energy (hν), are related by the following equation [17] : (αhν) 2 = A (hν-Eg) …………………………………………………………………………………... ( 3) The scheme model of (αhν) 2 versus hν for In 2 O 3 thin films with (200, 300,400,500 and 600) nm. Shoot deposited on glass substrate is shown in Figures-(7,8,9 ). It is observed that increase in no. shoot of laser lead to increase in the optical band gap from undoped 2.70eV to 3.95eV and doped 2.75eV to 3. 0eV.The results are in close agreement with [18] . 
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Conclusions
In this work We have study the influence of no. Shoot of pulse laser in the characteristics of undoped In 2 O 3 , and doped In 2 O 3 : CdO thin films. It was found that pure In 2 O 3 films pattern, in the case (RT), has amorphous structure. When the films annealed at 523 and 623 K temperatures the films crystallinity was improved and became polycrystalline structure with rhombohedral type and has preferred orientation along (222) direction. In 2 O 3 : CdO thin films mixed samples with 9 wt.% were polycrystalline with cubic structure with preferred orientation along (222) for In 2 O 3 structure. The energy gabs All prepared films with increasing numbers of shoots, and increasing after annealing temperature
